A low-calcemic vitamin D analog (Ro 25-4020) inhibits the growth of LNCaP human prostate cancer cells with increased potency by producing an active 24-oxo metabolite (Ro 29-9970).
In this study, we have characterized a novel less-calcemic vitamin D analog Ro 25-4020 (1alpha, 25 dihydroxy-16-ene-5,6-trans-vitamin D3) and investigated the mechanisms underlying its enhanced growth inhibitory properties. We found that Ro 25-4020 (IC50 = 0.3 nM) exhibited greater inhibitory activity than 1,25(OH)2D3 (IC50 = 1 nM) on LNCaP human prostate cancer cell growth. However, Ro 25-4020 was tenfold less active than 1,25(OH)2D3 in receptor-binding assays, ligand-induced heterodimerization and transactivation assays using VDR. HPLC and GC-MS analyses revealed that 1,25(OH)2D3 is converted to a 24-hydroxy metabolite, which has been shown to be less potent than 1,25(OH)2D3. In contrast, Ro 25-4020 was converted to a major 24-oxo metabolite that was more stable. Ligand-binding assays reveal that both Ro 25-4020 and its 24-oxo metabolite have similar affinity for VDR. Synthetic 24-oxo-Ro 25-4020, however, inhibited LNCaP cell proliferation as potently as 1,25(OH)2D3 and was more potent in transactivation of two out of three vitamin D target genes tested. These results suggest that conversion of Ro 25-4020 into an active and more stable 24-oxo metabolite with longer half-life contributes significantly to its potent antiproliferative actions on the LNCaP cells.